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The distribution of the field underway pCO 2 in summer
Nine summer cruises for direct underway pCO 2w with hydrographic measurements were carried out in the East China Sea (ECS) shelf (25-32 o N and 120-128 o 
Model output reliability
The empirical algorithm for calculating pCO 2w as a function of SST and CRD successfully simulated the annual cycles of pCO 2w , δpCO 2 and the CO 2 flux, which are in excellent agreement with observations ( Fig. S2) . Overall speaking, the modeled pCO 2w linearly correlate well with the observed areal mean as shown in Fig. S2 . It indicates the performance of the empirical algorithm applied to the model domains (S and B) and cruise survey area of the ECS is well confirmed. Further, the model uncertainty estimated by the mean pCO 2 deviation between the model results and observations from January to November was small about -0.7± 13.9 μatm. Lower panels: the same plots except for sea-to-air CO 2 fluxes.
